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(54) MEMORY CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce circuit scale, to 
flexibly cope with a change of application, etc., and to 
enhance reusability regarding a memory controller by 
preferably being used for the real time processing 
application having many kinds of memory access factors 
such as MPEG CODEC and a digital broadcast receiver, 
etc. 

SOLUTION: The memory controller is provided with a 
system interface circuit 9 to mediate a plurality of 
access requests (a) to (n) from an accessing origin of an 
SDRAM 7 and to extract a block to access the SDRAM 
7. An address engine 10 and a command sequence 
control circuit 1 1 common to the plurality of access 
factors (a) to (n) are installed on the rear stage of the 
system interface circuit 9. 



a 

a 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAACQa4ivDA41 4328837.. 



2006/02/17 



Searching PAJ 2/2 <<— v 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAACQa4ivDA41 4328837... 2006/02/1 7 



MB*mmtt (jp) (12) & H *£p ^ ^ (a) 



#1^2002-328837 
(P2002 -328837A) 
(43)&HB ¥j£14*flim5!J(2002.11.15) 



(51)IntCl. T 
G 0 6 F 12/06 
12/00 



5 5 0 
5 9 7 



F I 

C06P 12/06 
12/00 



S ii 0 A 5B060 
S 9 7 C 



SaSfcfc *H3R tl*Ea>&3 OL (£10 H) 



(21)ttffl*^ 


»H2001 - 131 1 16( P2001 - 131 1 16) 


(7DHBA 


000001223 










(22) a \ms 


¥l£l3if 4 ft 27 H (2001. 4. 27) 


















(72)56W# 


* * 






















(72)&9|# 










««ins;ii«^*figK±/hffl*4TB i# 














(74)ftSA 


100092174 














F^— A(##) 5B060 CD16 



(54) D«9i©£»a «'jo>hn-v 
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yO30WiC*(MC*f JSC* . Hfflffltt^ 
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?-fe*B:fca~n£MtfLTSDRAM7iC*tLTT? 
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p^'J • ayba-yX'&iX. 

luier 9 ^^h<rM®.<n>T9 -t xm^mw tx m 

9 iz-o v ^x <r> mi* ^ 0 izftftt T 9 -t xmtiLZJ < y 9 

t tz r^src * y 4 ymzttM-rz r f u xummss t . 
mztitzT9 -tAm&X'comm- h r 9 -t xa*i5i— / \> 

^-trX^Olvni, 7'Jf^-y- nv^HS-l^T^x 
§^i:$:!|t^i:-ri»it^2iea^ ; &'J • 3>-bn- 

[00 0 1] 

[SHB*>SW-*«*#fFJ MPEG (Moving 

Picture Experts Group) =J — r-y 9^?iS9 iVWiigg. 
«»firif«>J: 3 • T^-feXgSSr^o 

'JT/P • 9-4J±mmT7°V9--i'3 Xc^fflLTSfiSS: 

[ 0 0 0 2 3 iUfflOPC (Personal Computer) <7)SD 
RAM (Synchronous DRAM) 3yhD-7t3oT, M 
P E G 3 — f >y 9 ¥?)Uim&tm%: fc' <7>«t 5 

T7V9-— is* y<n*^) ■ aybci— ^tcti. Dt;p 

[00033 

[fi!#tf)&frj3 01 l«M«"7 f -^Sr*rtW& irxDV 
D y^$r^LTf»S. 4\ SDRAM<5DT^-feX7c*>4> 
SDRAMCSlt, Zcr>7ri y9l,zn^X. v4 b ■ 
T9±xmm i &±LtzbT&. (BU rn-y^Jjli 

?4 >comiw^%Z4Wmco c r—9iz;*y9 (BAN 

K) OSrT^-fe^Tc. $27^y«IlII-g4if 
O-f-^JiyN'y^ 1 $:T^-trX7t. mS^-fyomiB 

?2£T?-t;*.7c. S4 7>fy^2IM4lf» 

[00 043 ZC074 b ■ T9-tX®m*i)m<DPC<7) 



C^SDRAMaybrj—y^y.y^Jx ■ T9-tx • 
— KT\ 121 2K7jrTJ: ?tz. ycoS-Ay^on 

124». r ac tvj (iT^-f-r 7 • r^tj (± 

7-fh -3v>-h\ r prej |£ry?-¥— a-?yh' 

X'bh. 

[0 00 5 3 -f^*), iflJB^PC^SDRAMrJ^h 
o-^li. lfc-f. SBl >"<7)SI1®S~SI4®^0t 
—9iz-z>\^X. ;*y9 0tz?4 b • T9*ix-?Z>tz#><r) 
37yK- i/— 9*yx (bankO command sequence) 5r3[> 

icout. i i:77-b^fi.^37yH • is 

— 9~yx (bankl command sequence) 2r^>frL. 
^37^f yWglI^4lf Wf-^tOUt. A 
^^icr^-fex-r&^^rj-ry H • i^-^yx (ba 
nk2 command sequence) 2:3&frL. &tC, S4 7-( V<?) 

• i^— (bank2 command sequence) 
£f£rrU S4 7^y^2I*^4ltOf 

— r?(;:ovvr. ys'>-7 3lzT9-tx-t&tztb?)zi'?y\i 

■ > — 7~yx (bank3 command sequence) &%tffi~Z>. 

[00063 Z\cr>£ 5C. iafflOPCC0SDRAMn>- 
ho-7(i;. #7-fy<7)#A>7Wa7yK ■ is—9-y 
XZmLLX&ft-f&tzSb. SDRAMCiiLTf- 
^ $ri* ^» Z t f . T ^ -fe ^ t ^ a ^ 
jSSrWLTU^.. bZZtiK MPEGy^fA^Jl^j: 
T7° D^—^g yc-{4 . z <r> X o tchZKya 9 izi 
^Xcr>T9-txmMtfftmzni<\ ZZX\ t^*tOMP 

121 3(;^J:d(c, ^N'^^^nwK • 

zj-?yb ■ y-y-yx5rML, SDRAMlci^LT 
x-^SrMSh^p^a^^iiTV^. 12134". 
r cmdj (icommandO^T'S)'!). 

[0 00 7 3 121 4(ifi!5fe«OMPEG>'X-fAO^ ; & , J 
• aybn—y^^^ki-ya y 9®S%mX'$>&. 12 
144 1 . 1 tiS DRAM. 2l±tit%k<F>*^V ■ ay ho 
3a. 3b. 3c, 3nlJ#7^t^fi 

a. b. c. nt^lELTiS^^ixro&r H^ttH 

4a. 4b. 4c. 4nli#7?t^faa. 

b. c. nlzttmLXWi^tiX^ha-vyb ■ ^-7- 
yxmsmfo. 51HZU9 9. 6liTKU.xir«0&3 
a-3n, 37>H • is—9yx®$,4 a— 4 nfi.tf-t 

1^7^ 5or>mft94 $ y9*®m'r&9-4 s. ytrwtm 
fox'hh. 

[00083 

[ $£Bjia*s?ifc Li3h-rsiis3i2i4 (c^-r«3fec7)^ 
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[O009]it. i^fflfijffliigKtirT'j ^-^ 3 yiz 

art £l£ft£l§-£t;:ti. 77'J 3 

[ooioj #»gni. frfr&gjzmx-. Mfommzm 

0>S35^\ T^-b^SHcT)^^ SDRAMO?-* $ 
[00 11] 

jrf^E 0 (c» LXTf-tX-f^Z m -y 7 £JftttJ-fS >- 
? 7 x -XHISSSrffiii. & t W d fcOTl) -2. . 
[0012] 2|s:%BJ^ <fc*Ui\ ^OT^-feXgHtott 
JfcSi^tTFUXff-StlHlK&Vnv^F • is-*ryxffl 

RX/a^y^ ■ i'—!ryx'®W®&*WH1ix\i&*)h. 
[00 1 3] 

^JrinSDRAM. 8 (i*%aj^-||Jf£^HST'S> 

[00 14] 02(i>'X7 i A • -fy^7i-»9(7) 
x-X0SS9(i, SDRAM7cOT^-feX7C 

T9 J zXL£ob~th7u -/9<r>%MTYVXt*r4X 
=5rfc. 1 3tiT?-feAgHtf)iI$yi<a£fE 

[0 0 1 5] H3(iTKU-X • x^i/'^i 0<7)SSB^^ 
-r7n y7\o}8&mT'$>&. 7Kl/X-x>-yyi0li:, 
^fA ■ ^^7x-XHJS&9*^ai^$it^7'ay 



?5fei7Fl/XSlf/n 7 7 -«MX£A7JLT. 

-b * Jfift £ v ? £ K %<7>tc n 5 4 fttC^HW L . T 7 

•t xmfir<7) 5 -f vmzymr f x t r ? -b ^<oi § sr 

[00 16] 03*. 1 4ii>-.X-fA • -f y^7i-^ 

eb 9 frh aiTj $ ft* 70 -y ^ ^gii^ar f vx &t> y 

n*y? <7>m 1 7 -f ycQftMVumT F VX $r H-g-f & ^ 

7 -f >o5fesir f u-x $-tm:?-6 #7 w yftmr f i^x 

[0017]ifc, 1 6ti**'J • -7-yb*>^[HlS8l 4 
*^aj7J$ix^^l v4y<F>$m.TY\sXtyK z H 

LXJ<>7ftffi&<rymmTvvx*itn-?&j<>9tt 

Bf^^flHlK. 1 7liT7*:XiiL&<7)%MT} i V<XtT 
9*LX<r^JZ:*)&-ft-$'h*LV9?X*$>h. Sis. 

&tit?im&.Ltzi%&. $mr f uxfrb^yr&KW 

&X'<7)£:%ZT9*iX(r>%;Zt t, ^>^^/i#>*^ 
t'Srv^^-Wi. ^TF^X£>/i>?T<7)gf£0{afi£T- 

[0 0 18] I4(i7HUX • xyy'yi OiOii^&IJi 

Bs-rs^<7)iaTS> , 3, 04A{±ai«T-^^^-rs 

10CD7D7^^U^5 t 3\ SDRAM7(7)7; 
•fe^7C*^SDRAM7tC^LT. CI(7)7'D -y ^(COW 
T, 7^ F • T^-bX^3&<^iL^i:-rS. fML. 7" 
o -y ^ y com 1 HfH~£l 4 Il^f- 9 \$> < 
>^0$rT^-b^. g27^>011I1^4II 
Or-^Ji/NV^ 1 $rT^HrX3t. 8S3 7-r>-<omiM 
*~^4B^S.y^4 1 WSkV)ir-7\mv 

9 2ZT?*iX^ $4 7^y^2IS-S4ifcO 
^-^(i/O^SS-T^-feX^t LX\^l>cr>t-$-h. 

[0019] ^cr>%£^ TYVX ■ Juy=jyi 0(4. & 
■f, ^l7-f>-5rT^-feX#{aoi: t. ^-c7)5tliTFU 
Xi:T^-trXO*$$rtil7Jt. <Xt, S25^^7? 
-bX^eifcL. *CD%mTVUXtT?*iX(7)fkZ£ 
ffiTJL. ^3 5>f^^T^-bxm{a2i:L> -e<7) 

9mTY)sXtT'7-tX<D&ZZ#>J)L. mz. $4 7 

>-o$ i wmfrb&z 74 y^T9^xmis.3 1 u 

-?-^5tSITFl/Xtr7-feX£7)*$$raj7jL. i^tc. m 
4 7^>«om2®^—$4®^*^^r^7-f y*T9*z 
X^AtL. *<F>'}mTYVXtT9 J e.X<F>^*)& 
tth. ZCDXolz, 7Ki/X-iyyyioi:J:-o 

[0020] l25Ji3^vF • ^-^>-X$lJtailE]Kl 1 
^ge$r^'T7'a y^IIIKiaT'?)|.. 37>H • 7" 
>-X^0SSl lti> TFPXftKigS&l OlC.kOTi-S'J 
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Vftfi(D&£Mfrt>T7-tX • T-fZ&K'iolzSD 
R A M 7 IZft L T 3 -7 y H $r fcfH- £ t <7)T'£> & . 
[0021] 05 4", 1 8tiTKl^X • a' 7 7t/H 
BIMWC*9, 19-22ti7Kl/7' A'. 7 7r, 2 3 
(4TKUX • A'7 7rl 9-2 2 2rW?-67*r-*^X • 
A-y^rlOTBT'&l). Tr-'kX • A 7 7t1 9 — 2 

rowb' y K colb'-yK bankb' y length b'-y 
K orderb'-y r-&t/fill b'-y h£*LTH*. rowb'-y 
M4o^ • TKU-'XSrf&jfrf.&b'-y K colb* 7 Min 

7A • TKI^£*£ifrf&b--y K bankb'-y M4A>-? 
■ Tr-'Px£tg#rt£b'-y K lengthb'-y r-(4T;y--feX 

0*$£*&*frfSb'-y K order b'-y hliTf-tXcr>m 

ffl*f6«W*t*-y K fill b'-y Mi££#yg£5rf b'-y 
r-T'£>>5\ fillb'-y h = "1" (4Tr-'PX#o-F£ft 

fcttJB. fillb'-y h = "0" iiS*«SR^LT^6. 
[0'022Jifc. 24liA>;-Xf-h--7i/-y 

WCftO. 2 5 (4^>?0<D:tfcHS£ 7^ x-y?U ^7 

•Vi^-y. 2 6fiA>^l(7)«iJfx 7 ?U rty 
7 lfcrWifjainvy r-'££j£-n>^>-? 1 -xf- 
h • V>— y, 2 7lirtyy 2cD^Mt:^^-yfL. rt 

-r---7S—>\ 28IJA>?3^f&fx7^U 
a>? 3 W JHia7y H^«tl) A'y? 3 x 

[00 23] • Xf-b • ?y- >-gP24l=fc^ 

Ti4. 7HW ■ i>y>l 0K7KUX • A 7 7r 
/IPSEJ&SBI 8^TH1^X • A 7 7rC7Kl/XA>l 
*&£;rl.f>i:» ft&SilT^N'y? ■ 7Kl^xWJEt5A' 
y? ■ x^-h • vs^-yjWBBSJu tmztiti^y 
? • x-f-h • 7y-yii. nm-fhrty^^W-^f^ 

Syfcom&S'Tf-txn-gZZl-^-yfLZc&t*. m 

m n ■? y h £4u£-r h z. t iz% & . 

[0024] 2 9i&-n-?yvm7mW®$&X'h 

0. nv>'HJMTiiff|liB2 9«. Xx-h- 
7i^->2 5 — 2 8#>££fl7J$;rl.5>actven (Tf^r^f 

• !7*/V • X-r— h ) , wrten ( y-i Y ■ A 

)V ■ Xf-h) . preen (yVf-r-^ ■ 4 *-7')U ■ 
Xy— h ) m^a -?y H«1fTOSr«»<i0i»^fTV\ 
7?tx • T-^O^^iia^vh'^ogBfeiK^m^ 
Wh. SDRAM7^dl7J-r-&g*IW : 5r3-7yK^^ 

Acr>ftf&tt*imt =5: 0 . Tf -feX<7)$3M4 £±(f & C t 
#T'#&. 3-7^Hi%fi : P<?[£lS&2 9(i. nv>- 

H^>ai*fcR|B(Mcy'C>'^ • 7HUX. o>7 • Th'l^X, 
ri^X, • 7KUXSlXf-^ • Xr-n-TT-ft-Sf-tifJTrf 

[00 2 5] • Af-h • V^->-2 5 — 

2 8&l^3-7>'r-'^fi ; MffIaIK2 9(i. 7?-bXt. # 



^(4. -TO*"*— is - a~?yV&VT?T<7' ■ 37 
yVZ&Z-nz. Tf-tX ■ f-^^)tH77t 

*)\ fm-r&?4 >&m-w<>? . r— on? • tk 

l^XiC^-yby^iiT^&^il-T'ifcoTk. SWIK 
T?-fcX-r&::J:#T-#&. 

[ 0 0 2 6 ] 06 -Hi 0ti*aE*>-3Bfi»!B<3ttfe 
£BM)H- & fc*>tf>eiT& 0,06 (4Wtfcx- f £t?§j£-f 
£ loOT/n-y^Sr^L-O^. 4-. SDRAM7?)7 
^bX7C:* > 4>SDRAM7^LT, C^)7'D7?l:o 
V^T. h- • Tf*iXWSrfft±L. yXfA • 4 f 
^7x-X0S§9*^, C<7)7'D 7 ?i^ti7} ! UXS 
tf-yMX>'Tr-'l'X • X>yyi 0(C«*S£*t*;t-f 

0)7*— flirty? Oz: T7lzZ.lt, m2y-<f ><7)$&im 
f -^5lf <7)f-^ISA'y? 1 ^7?tXft, g37 
>f >cr>WilWm~~$£5Wm<Vr : -?lirty7 2&T7-b 
X9t. 354 y 4 ycr>f£lWm<?)7 : - flirty 7 3£T? 
-b^5t, ^4 7>fy^2iM5lMy r S5 7^ 
^ 1 Ii^f-^I±A> 7 0 $:7?-feX3fe, S57 

^ ycr>m2mm~~ fssmmw'?— flirty? 1 srr^-fe 

[0027] ZCDWrS. TYVX ■ x.y=Jy\ 0(4. 0 
7(c*fJ:a(;. gl7^>-£7^tx#fi0J: 

l. -?-o5fear y\s xtr ?-t z&iil. ix 

XtTf-txn&ZZ&TJL. mz. f&SyjyZTf 
-bxm{i2i;L. -E-OMITr-'l/Xtr^-tXcT)^^^ 
Hi^L. <?:(c. >^l@^*>^^|>7-f >Sr 

T7-txm&3tL. Z<n9m.TV\«XtT?*iX<7>3: 

^7'f>'$:7?-l:X#{i4tL, -^^IHT h'l-X 

trf-txco^^ia^L. mz. ^5 7^fy«gii 

l/XtT^-t:X<7)^$^ai7Jt, <X(C. m5y>!y(7)m 

2wm~~m5wmfrt>tcz>7j yzrf-txmo.6 1 

[0 028] n-7>-H • v-VXSlJffllIl]SSl 1C13^ 
T(4. rty? ■ x-r- h • 7y-y2 5 — 2 8(4. 08 
— HI 0 Cl^-fJ: 9 1. Tf z r4~7~- zi~?yY (actv) 
ZMtTZ&fJ S yfX'Tfr- < 7 • <t *-7>V • X 
■r—h (actven) Cfe^t. ?4 h • F (wrt) 

$:%ffT'# S^'f 5 y?X'?4 h • • Xt^- 

h (wrten)(Cfe^L. T'Jf-v — ^* • 37> h' (pre) 
^WuX'thf^ 5 ym'Jft-y • >f • 
X-r-h (preen) lZW&-fh. H8— HI 0 + . ^ 
D j (4Last \>z.\*<mX'hh . ^rfc. r?v>-H$r^ 
«-f&tt!BHi. tRP. tRCD, tRAS. tWR^ 

• rt7*-?<7)mizfctxm&-?&. 
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[0 0 2 9] 3VVH^pf?iaiK2 9{i. *y? X 
T—h ■ •?~>—>2 5 — 2 8*^aj^$fL3tacten, wrt 

T?-fe* ■ -r-^SrSK'idC SDRAM7 

■ 7K^. o«7 ■ 7F1/A. • 7H^a 

[0030] fLT, im<7)TVUX • A' 7 77tOV> 
TSDRAM7i;*tf ^.r^-tX^TL^^. 37> 
F • S'-^XXWWEIKl lti. *rU*TFUAtf)«f& 
$:7KUX-xyyyio^SfL, ^*i/o<0$!UI£-$ 

h • T?±x$mZ?fo Zblzfth. ttz. T?*x 

7rl 9~2 2c7)4 J #S:f-x 7^U. H— • T 
FU*j&»oR— o*7 - TFU-Xi0^tT^-feXm[4*^ 
rUf-^r-v'*- 3-7^ F3WT:7-r -f 

[ 0 0 3 1 ] fcfc . 1M 7/1-2 Sfcfcwt 14, 1M 
7/U2 5A^M>^0lc^-f hSrHBteLfcT-??)^ 
FaWfcTfitfyC. '^77 1 9-22^4> 

t5rfx7;Lt. m—^>9 0 ) TIS)— <Dt? 

«7 • TFU-XO^r^-trxmfiLj&i^-r^^^Sr-f- 

o»7 • 7K1/Xli. T?*X$MH.4tm— T$>&b<&%. 

a-?yy:Ba/T9r-^y ■ n-?y FSrtU^-rtc, 
'f ^;l^2 5--2 9t-^-r«i:^C T^-feX#{a4c7)r^ 
-fe* • tT?-txm&5cr>77-tx ■ "r-?b£ 

[0032] z<7)£ o t. ^Bmn-mmmtz zti 

<2\ SDRAM7<7)T^-tX7C*^O^iSci0T^-bXS 
%ZZmW LX S D R AM 7 icJt LXT7 -teXf^ 7o 
•y?£tt!i1;f Sv-x-rA ■ 4 >?y*-X®&9Zffiz_ 
hb LX^&CDX\ 01 4lZ7jk-tJ:ol,z^ mi<F>T9*z 
xmmsi^nlZftmZ-ttXT KP-XftJH3»3 a~3 n 
at/r7V>-F • v—^>-X$lJfflIll]S&4a-4n^<i^S 
«6SI* t ^r<» yXfA ■ 4 y?7 x.-X^9cr>qm\z 
«^T7-bXgHa-nC^ftTftilOTFl-X • X 
OS.Z/3-e^F ■ ^-Iryx^mm^l 1 5:11 

tc*tfE-r & i b &X %&\<zi> . ®8&mm<r>i& 

'MtZMhZbifiX'Zh. 

[0033] S^;, *?m<r>-m&mizMf^ =/X 

ooaMHiTry ^-^ 3 yt,zm?-r& z b iz%& a*. 



1!^. T?-fcXSS?>^lE J! f\ SDRAM?)?-* 5 

TOO 34] Srii. 04C:li, 4 («) X4 (KS) 
7"Oy:7. H6ai. 5 x 5 (U)^7n 7 ? 

107d v?bLX&LiZ.bWC*&. 
[0035] 

t^BJcr)^] J2LLtf>J:3ic. *^BJ(;J:ixtf, T?-fc 
Xtc*> 4> iOSfSC^T ? -b X^3< 5- Iff? t X * * U (= *f L 

t7?txt^i ro -y 9 zmm-r 7 x-x@ 

ft£ffiz.&bLKZblz£0 , fI*W?-txg0{::*t 
ffi$-arTTFPXfi-®:iHlSSai/3 7yF • ^-^>x©J 

izimnr 7-txmmiztt ix&m^r vi>xiwem 

T\ EI»a«t<0li/jNfl:tBI*ii:**TS4fcfttC. T7" 
j/cO^M^. T?-feX^Hc7)^3!-<?>, SDRAM^* 

5 >y ■ j*7*-?cr>3zm%bizg : mzttfc-f&zbtf 

[HBOfS^UiBfl] 

[01 ] *fKB<0-IOfc»M<0S»Sr*f rD-y^lUB 

[02] |?Jt»JBb&«(i8i4^"f^ • -i y* 

7 x -X HS&cOgSBSr^rf 7o -y ? HJg&HT'S) i» . 

[ H 3 ] *«HB<0-HJt»S!b&«ffl| UTFW-xyy 
yvmU $r^-T7'n -y ? . 

[ H 4 ] *f6WO— HJBg!B*«« ^THW'iyy 

[H5] *miv>-mwmimz.&3vy}< ■ 
yxffiwmfocrm&ZK-tfv y f&M&mx'foh. 

[06] *«HB<o-HitJBJB<o»#^KH^r*fe«>^H 

[07] *mt<r)-mwm<mft*w i m-htz#><m 

X'tbh. 

[08] *IM8O-|||BB!B<0Bff^KHa^-4feft«>^ 

^yy^-^—vxhh. 

[010] *%wv>-mmm<?>®ftz®m-t&tz#><?> 

9 ^ sy^^-hx-hz. 

[011] Bffix-^Sr^-r-i. loOT'a-y^Sr^f 
0T'J>i). 

[01 2] j/fflWPCOSDRAMayhn- ?<?)W)ft 

mz^-r? 4 s yy**- vxhh. 

[013] ta!3fcOMPEG^X-f ^t'J • 3>ho 
-7T'^r7V>-F • i/—7-yxftfom*7r?t'?4=.y? 
+*-hX'$>h. 



U6) 002-328837 ( P 2 0 0 2 - 3 2 8 8 3 7 A ) 



1 -SDRAM 

2 *U ■ 3VhD-7 

3 a. 3 b. 3c. 3 n-T FUXtWHB 

4a. 4b. 4c. 4n-37yF • 5/-Jryx|WH 

B 

6- *>f S^IWWEIB 

7- SDRAM 

• >f y^7i- X®B 
1 o-r Hl^-x • xyy'y 
1 l-n^K • ^-^>-x$fJfflilHlB 



1 2-mng«HB 
i 3-flBtwfaigB 

1 4-^D • V-yb°y^igB 

1 5--;<X7>f V5feHT HU-XfWEIB 

1 7— trU?* 

■^•y^r/WEIB* 

1 9-2 2-7Fl/^ • A 7 7t 

2 3-7Kl/^ • ^N^y^r^SHB 

2 5 -A^O • Xf* — h • Vy-y 
2 l • Xr--b • > 

2 2 ■ Xf-h ■ y 

2 8-A>? 3 • Xf— h • 7y-y 
2 9-=i-e^F«5«<MIIB 



[01 ] 



[127] 



"^777777777777777^77^ 



77770777777777777077^ 



10 



11 



7 KUX 



^■7 > K 



^9 -yXfA-O^i-ABB 



7 KLx* 



S 
D 
R 
A 
M 




II 


•'V-v.V/'.V 








[H2] 



|$|$S BANKO 



BANK2 



— * BANK1 
BANKS 



W72//JJJSJMJJJJJ7SI 

b7'>tX 




^7777^77^77777^77. 



13 



12 



J(7) 002-328837 ( P 2 0 0 2 - 3 2 8 8 3 7 A ) 



[03] 




(A) 



ft 1 :?-f > 

»25-r> 



[04 3 

ft ft ft ft (B) 

12 3 4 




BANKO 



BANK1 



BANK2 



BANK3 



[01 1 ] 







3 




















> 










K 










*> 






7?*X*<fc2 




1 

> 


ft2^>r> 


















S 


ft39-r> 




TS**fttt4 




a 


ft4^-r> 






ffv.-,: 



BANKO 



BANK2 



BANK1 



BANK3 



[063 



ft * ft ft ft 

1 2 3 4 5 

H « ■ « B 

S * ft ft ft 



«2^-f > 
ft3>-f > 
ft4^-f > 




HANKO 



RANK! 



HANK2 



HANKS 



i(8) 002-328837 (P2002-328837A) 



a"7>K- 



[053 



18 



[010] 











fill 
order ■ 






"■mas | 










4 1 


1 


II- 


II 


|| length 


II 3 II 1 | 




re. 


00, 


te * 


|| length 






rc 


II CO, 




|| length 






- 


Moo. 


||b«* 


|| length 







I 



27 


28 


29 


30 


31 


32 


33 


34 


35 




-96 



-27 



-28 



BankO 
state 
■aohin 



Bankl 
state 
■schine 



Bank2 
state 
rachine 



Bank3 
state 
nachine 



24 













1 


f i 




> 


r 


a«7>KJ«TttfWa» 



T 

J7>K 







LL) 




pre 




wit | LD 


pw«| pre 



pre 





wit 




pre 
















wit 










pre 









































| pre | | wrt 


wrt 


-1 






pre 













[08] 





1 


2 


3 


4 


5 


6 


7 


8 


9 


U 


l» 


12 


13 















BankO felote trimming 
Bankl at 



pre 



pre 



wrt 



1-D 







pre | actv en 


actv 


wrt en 


1 


Bmk3 acme marine 


pre 


actv en 


actv 



pre 






ailv 








wrt 






















actv 














WIT. 


















actv 






























actv 















actv 




actv 




wrt 


actv | 


actv 





















!(9) 002-328837 ( P 2 0 0 2 - 3 2 8 8 3 7 A ) 



[09] 



RankOetate machine 



K 



14 


16 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 








pre 




actv 


wrt en 


wit 


wrt 


LD | j=en| pre 


mtv ax | actv 


wrt en 




wrt 


LD 


pie en 


pre 


wit en 




pre en 


witLC 




pre 






actv 














wrt 
















pre 






actv 


















wit 














pre 






















wrt 






pre 





wit | pre | j 


| actv | wrt | pre 






wit | wrt 


pre 











[012] 




5=-? ^^^^^^ OU=^>«2KMS4«t) 




(£0) )02-328837 (P2002-328837A) 



C013] 



> 



actv 




wit 










pie 


1 





















r~TT-f 



actv wrt 



wit pre 











actv 




wrt 




1 




pre 

















[014] 

6- 



3b 



I 



^aasagaagaaaaaaaa 



7 KUX 



«BB8 



37> K 



7 KUX 



S 
D 
R 
A 



